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维甲酸 X 受体 α（RXRα）是研究抗癌药物的重要靶点之一，其配体 Targretin




活化功能，其中，CF-31 能够直接与 RXRα 通过疏水性相互作用的方式结合，因
此，本研究以黄牛木属植物黄牛木和红芽木为拟建立活性筛选体系的候选药材，
对其 60%乙醇水提取物经大孔树脂 90%乙醇洗脱馏分（CCC 和 CFC）进行液质
分析，以 CF31 含量为指标，最终选择黄牛木作为模型药材，对 CCC 馏分中的
氧杂蒽酮类化合物进一步富集得到粗馏分 CCC2，用于后续活性筛选，此外，对
靶蛋白 RXRα-LBD 的诱导条件进行了优化，利用优化条件制备了 RXRα-LBD 蛋
白样品，并综合运用 BCA 蛋白浓度测定法、考马斯亮蓝染色法、免疫印迹法、
示差扫描量热法、等温滴定量热检测法对提取的蛋白进行检测和分析。 
利用 SPR 技术研究发现 CCC2与 RXRα-LBD 的结合解离模式是一种慢结合
慢解离的模式，提示 CCC2 可应用于靶向亲和筛选体系， 进而，利用靶向亲和-
液质联用技术，基于配体化合物与靶受体特异性结合的原理，采用亲和超滤结合
液质联用的方法筛选黄牛木粗馏分 CCC2 中可能与 RXRα 特异结合的活性成分，
通过对比分析蛋白组及失活蛋白组的差异，初步筛选出 5 个可能与 RXRα 特异结
合的活性成分，结合质谱数据，初步鉴定均为为简单的氧杂蒽酮类化合物，其是




















Retinoid X receptor α (RXRα) has been an ideal drug target for therapeutic 
applications, especially in the treatment of cancer, while its ligand Targretin had been 
approved by the FDA for the treatment of skin cancer. Due to the limited number of 
known natural ligands of RXRα, establishing an approach for rapid screening RXRα 
ligands from medicinal herbs is of great importance.  
Previous studies have suggested that xanthones from Cratoxylum genus could 
inhibit the function of activating transcription of RXRα. Among them, CF31 could 
directly bind with RXRα by hydrophobic interaction. Thus, C. cochinchinensis and C. 
formosum ssp. pruniflorum were chosen as candidate herbs.  Fractions CCC and 
CFC (the 60% ethanol extracts of C. cochinchinensis and C. formosum ssp. 
pruniflorum eluated by 90% EtOH over HP20 macroporous resin) were analysised by 
HPLC-MS. On the basis of the content of CF-31, C. cochinchinensis were eventually 
selected as the model herb. Besides, Fraction CCC2 enriched in Xanthones isolating 
from CCC was used for the following approach establishing. Furthermore, the 
induction conditions of producing the target protein RXRα-LBD were optimized and 
obtained. Synthetical means such as BCA protein measuring kit, coomassie blue 
staining, Western blot, differential scanning calorimetry, isothermal titration 
calorimetry were used for the detection and analyses of the purified protein. 
Based on the SPR technology, the combining and departing pattern of CCC2 and 
RXRα-LBD was in a slow mode, illustrating that CCC2 could be used in target 
affinity screening system. Target affinity-LC/MS based on the specific binding 
between ligand compound and target compound was used in further experiments. 
Active ingredients binding with RXRα specifically were investigated by affinity 
ultrafiltration-LC/MS. Based on the analyzing the differences between the MS results 
of protein and inactivated protein groups, 5 probable active ingredients were picked 
out which might be binded with RXRα. Their structures were initially identified as 















not still need further investigation. 
This screening model can not only help us find the active ingredients targeting 
RXRα from medical plants more efficiently and rapidly, but also provide important 
basis for the development of innovative antitumor drugs. 
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别以血管平滑肌细胞膜受体、A431 细胞内皮生长因子受体为固定相，从 5 种中
























应器从毛脉蓼中筛选得到 2 个活性成分；Zhao 等[19]设计了一个以 L-谷氨酸脱氢
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Wang 等[34] 利用硅胶以人血清白蛋白为靶标，从茵陈蒿提取物中筛选到 5 种活
性成分；Zhou等[33,35] 利用二维涡流色谱以丁酰胆碱酯酶以及乙酰胆碱酯酶为靶
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